Introduction
health problem, because it can causes various diseases such as coronary heart disease, stroke, and respiratory disorders in adults, and infant death syndrome in infants and children (Chen et al., 2017) . Several studies have also reported a link between cancers and secondhand smoking. From the International Agency for Research on Cancers' (IARC) monograph data, which is a summary of various meta-analysis of cancer due to secondhand smoking, shows the result that there is an association between secondhand smokers with some types of cancer indicated by relative risk value of more than one (World Health Organization, 2015) .
In the other hand, secondhand smoke is a major problem in countries of the South-East Asia region as a large portion of the population smokes tobacco and the level of general awareness about the actual harmful effects of secondhand smoke is not sufficient (Sein et al., 2012; Kristina et al., 2015) . The Association of Southeast Asian Nations (ASEAN) was established on 8 August 1967 in South East Asia region and consists of 10 countries namely Brunei Darussalam, Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, Philippines, Singapore, Thailand, and Vietnam. The member countries have a combined population of approximately 625 million people, accounted for 9% of the world's population (Lian and Dorotheo, 2013) .
Like other places in the world, cancer is an increasing problem in ASEAN due to ageing and a transition to western lifestyle. It was recently estimated that there were over 700,000 new cases of cancer and 500,000 cancer deaths in ASEAN in the year 2012 (Kristina et al., 2016) . Furthermore, these numbers were expected to increase, leading to substantial need for effective cancer control intervention and cancer service provision (Kimman et al., 2012; Kimman et al., 2015) . Nevertheless, several ASEAN governments have been slow to react to this problem, leading to cancer epidemic in the region. Recent study indicated that over 75% of cancer patients in ASEAN experiencing death or financial catastrophic within one year. Based on the facts, ASEAN will bear burden of cancer due to secondhand smoking (Kimman et al., 2015) .
However, there is currently no research on measuring the burden of cancer due to secondhand smoking in ASEAN. Given this background, the present study was performed to estimate the burden of cancers attributable to secondhand smoking in ASEAN member of countries. By assessing the estimated burden of cancer due to secondhand smoking, the data obtained can be used as a basis for further research and contribute in policy making in the context of prevention and control of tobacco and cigarettes through health promotion to raise public awareness about the negative impact of tobacco smoke, both in terms of the quality of life and the economic burden of the countries.
Materials and Methods
This research was using descriptive epidemiological incidence and prevalence-based research design to estimate the burden of cancers due to secondhand smoking in most member of ASEAN. There were 4 steps to gain the data; first we selected secondhand smoke-related cancers by systematic review. Second, we estimated population-related secondhand smoke attributable fraction (SAF) using relative risks and prevalence of secondhand smokers in each member of countries in ASEAN. Third, we calculated the number of incidence and cancer mortality of each country. Then lastly, we estimated smoking attributable incidence and mortality from the number of incidence and mortality multiplied by SAF.
Secondhand smoking prevalence
The prevalence of smoking was obtained from Global Adult Tobacco Survey (GATS) of each countries which Nam, 2015) . It should be noted that due to the data limitation, the prevalence data for Brunei Darussalam, Lao PDR and Singapore was unpublished. As shown in Table 1 , the highest prevalence of secondhand smoking both among male and female was in Indonesia (81.4% and 75.4%), followed by Viet Nam for male (65.2%), and Cambodia (53.5%). Meanwhile, the second highest prevalence among female in ASEAN was Myanmar (57.8%), followed by Viet Nam (55.0%). On average, the prevalence of secondhand smoking was lowest among female than in male.
Selection of secondhand smoke-related cancers
The selection of secondhand smoke-related cancers included in this study was based on a systematic review. The relative risks for the cancers were obtained from monograph of meta-analysis by International Agency for Research on Cancers (IARC) of WHO (2015) . According to the levels of evidence, we decided to include 6 secondhand smoke related cancer diseases which have RR value more than 1 and specifically got exposure in home. Those cancers are lung cancer (C33 -34), colorectal (C18 -21), stomach (C16), bladder (C23 -24), pancreas (C25), and larynx (C32). Most relative risks (RRs) of secondhand smoking-related cancers were derived from recent many meta-analyses (World Health Organization, 2015) , which consisted of research reported from many regions of the world. This global meta-analysis was selected because it is the most updated and that there is no meta-analysis conducted in Asia exists.
Incidence and cancer mortality
The number of cancer incidence cases and cancer mortality in ASEAN member countries in 2012 were derived from GLOBOCAN 2012 (IARC, 2012; Ferlay et al., 2013; Ferlay et al., 2015) . GLOBOCAN estimated cancer incidence, mortality, and prevalence worldwide in 2012. The methods of estimation are country specific and the quality of the estimation depends upon the quality and on the amount of the information available for each country. Incidence data are derived from national cancer registries. If country data is not available, estimation by modeling, using incidence mortality ratios derived from recorded data in country or local cancer registries is used. Mortality statistics are based on national data that are collated and made available by the WHO for countries with vital registration. The cancer incidence and mortality of ASEAN member countries were shown in Table 2 and  Table 3 .
Estimation of secondhand smoke attributable fraction (SAF) of cancers
To calculate SAF values due to cancers, two parameters were considered: 1) the relative risks of secondhand smokers for the different related cancers, and 2) prevalence of secondhand smokers for male and female. The formula of SAF is shown below,
mortality is ranked by country, the total number of cancer death attributed by secondhand smoking was the highest in Viet Nam (61,163), followed by Singapore (39, 850), and Thailand (35, 554) . Among female population, the highest number of secondhand smoking attributable cancer mortality was found in Viet Nam (22,884), followed by Singapore (14, 219) and Thailand (13, 278) . In male, the number of patients with lung cancer mortality attributable to secondhand smoking was the highest (128,049) followed by stomach cancer (38,993), and colorectal cancer (31,357). Similar pattern with male counterpart, the number of patients with lung cancer mortality attributable to secondhand smoking among female was the highest (31,357) followed by stomach (21,644) and colorectal cancer (20, 107) .
Discussion
This study found that secondhand smoking was responsible for 453,562 cancer incidence in 2012 (303,525 male and 153,334 female cases), accounted for about where "p" is the prevalence of secondhand smokers in the national population, "RR" is the relative risk of illness due to secondhand smoking, sub-script-i is a category of disease (World Health Organization, 2011) . Exception for Singapore, due to there has been no any prevalence data of secondhand smoking, the SAF value gained and used directly from prevalence-based study of Cher et al., (2016) .
Results
Relative risks and SAF of countries members of ASEAN reported in Table 4 . As shown in Table 4 , secondhand smoke is attributable to about 33% -87% of lung cancer in ASEAN male meanwhile accounted to approximately 9% -71% in female.
Secondhand smoking attributable cancer incidence in ASEAN member countries has shown in Table 5 . According to the estimation, secondhand smoking accounted for 453,562 new cancer cases in 2012 (303,525 male and 150,037 female cases). In male, the total number of secondhand smoking attributable cancer incidence was the highest in Viet Nam (76,173 cases), followed by Singapore (48, 020) , and Thailand (45,037cases). On the other hand, the highest number of secondhand smoking attributable cancer incidence in female was found in Philippines (44,767), followed by Viet Nam (35, 498) and Thailand (17, 241) . In male, the number of patients with lung cancer attributable to secondhand smoking was the highest followed by colorectal cancer and stomach cancer. Meanwhile, in female, the number of patients with stomach cancer attributable to secondhand smoking was the highest followed by colorectal cancer and lung cancer.
In sum, total cancer mortality in ASEAN due to secondhand smoking accounted for 323,284 which consisted of 234,287 and 88,997 cancer mortality for male and female respectively as shown in (96, 265) . Based on the types of cancer, the strongest association with secondhand smoking was found for lung cancer and it is also responsible for the highest number of death both in men and women compared with other type of cancer significantly. Exposure to secondhand smoke has been identified as a risk factor for various cancers associated with the respiratory system, especially lung cancer (Hori et al., 2016) , since the last three decades. In Asomaning et al., (2008) research, it was reported that people exposed to secondhand smoke have a higher risk of lung cancer than active smokers, especially in subjects exposed to tobacco smoke before the age of 25 years. Tobacco smoke particles that accumulate in the lungs through the respiratory system can lead to sister chromosome exchange, DNA oxidative damage, and increase the number of P53 mutations in lung cancer.
Previous meta-analysis revealed a statistically significant association between secondhand smoke exposure and lung cancer in Japanese non-smokers. According to the National Health and Nutrition Survey in Japan 2013, 20.6% people were exposed to secondhand smoke at least once a month at home with the overall relative risk of lung cancer from secondhand smoke exposure is about 1.3. That meta-analysis confirmed a significant association between secondhand smoking and lung cancer has a critical implication for promoting legislation to prevent secondhand smoke exposure and enact comprehensive tobacco control policies in Japan, as one of states in Asia Pacific Region (Hori et al., 2016) . Furthermore, although the exposure to tobacco smoke is very high from public places, the duration of the exposure is not proportional to the time at home or workplace where people often spend most of their time. Therefore, appropriate policies to reduce both home and workplace smokers are also indispensable. Not only the ban or punishment, appreciation may also need to be given to the agency or workplace that is firmly in the smoking ban. To effectively reduce the incidence of secondhand smokers at home, it is necessary to counsel, educate, and advise on the dangers of tobacco smoke and make plans to eliminate the habits, especially in men (Asomaning et al., 2008; Hori et al., 2016; Zahra et al., 2016) .
The other study conducted in Korea, as another country in Asia Pacific, reported 68% of nonsmokers were exposed to secondhand smoke during a typical day. The results highlight the need for strong, comprehensive secondhand smoking control measures, such as a complete ban of smoking in all workplaces and public places, as well as public health campaigns to promote home smoking bans and non-smoking norms. That study said, to prevent workplace exposure for all Koreans, the law should be expanded to a complete ban on smoking in all workplaces, and should provide for enforcement measures and smoking cessation programs (Hughes et al., 2008) .
When looking at each countries in ASEAN, we found that the number of cancer cases and cancer In many studies, there are risk factors other than tobacco smoke associated with cancers such as diet, body mass index (BMI), and alcohol consumption (Peppone et al., 2009; Peppone et al., 2010) are not included in the research model and thus have the potential to cause bias towards the results of the study, included in this study which is became one of our limitations. Secondly, RRs used in our analysis were not limited to ASEAN population. Further study examining the risk of cancer related to secondhand smoking should be conducted among ASEAN population for more valid estimation. Nevertheless, due to the lack data of secondhand smoking prevalence in some counties of ASEAN, cancer incidence and mortality attributable by secondhand smoking in this study just conducted for 8 countries (without Brunei Darussalam and Lao PDR). The prevalence of secondhand smoke data from each country of ASEAN member came from different year, it might influences the results. Furthermore, due to substantial economic development in ASEAN might be changed dramatically so that the SAF may need to be re-estimated.
Based on our study, secondhand smoking accounted for 453,562 new cancer cases and 323,284 of total cancer mortality in 2012 with varied number by each country due to differences in size of population, various background risk of the cancer, and prevalence of secondhand smoking in each country. As many ASEAN countries are in the early stage of the tobacco epidemic, it is likely that the burden of cancer attributable to secondhand smoking will continue to rise over the next decades. Therefore, ASEAN member countries are strongly encouraged to put in place stronger tobacco control policies and to strengthen the existing tobacco control measure in order to effectively control cancer, as the World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC) (World Health Organization, 2009) recommends comprehensive smoke-free policies to protect people from secondhand smoke.
